of Ethiopia. researchers with its populations of rare and endemic species. This montane "sky island" contains 73 iconic mammalian species, such as the Ethiopian wolf (Canis simiensis), gelada (Theropithecus 74 gelada), and walia ibex (Capra walie); the smaller mammals are less well known. 75
In 2015, we (EWC, WTS, YM) conducted an elevational survey in SMNP to reassess the 76 small mammal community. This collaborative study between Mekelle University and the Field 77
Museum of Natural History (FMNH) marked nearly a century-long return to the Simien 78
Mountains following former FMNH Curator of Zoology, W.H. Osgood's historic Chicago Daily 79 News Abyssinian Expedition (hereafter "Abyssinian Expedition") of 1927. Although Osgood 80 published some results of the Abyssinian Expedition, including species accounts and descriptions 81 of new species (Fuertes and Osgood 1936; Osgood 1936) , sampling results such as species 82 abundance and distribution data were not reported. By referencing Osgood's collection and 83 associated documents from the Abyssinian Expedition deposited at FMNH, we provide an 88-84
year reassessment of small mammal distributions along the same route in SMNP. 85
Outside Africa, small mammal redone surveys have revealed elevational shifts in species 86 Study area.-Simien Mountains National Park covers an area of 412 km 2 and is located 97 between about 13°-13.5° N, and 37.8°-38.5° E in the Amhara Regional State, Ethiopia (Fig. 1) . 98
The mountain range is entirely made up of flood basalt, the product of volcanic eruptions during 99 the Oligocene-Miocene epoch (Hofmann et al. 1997 ). The landscape within SMNP exhibits a 100 variety of habitat types along its elevational profile that range from Afromontane forests at the 101 base of the massif to Afroalpline meadows nearest the summit. The Simien Mountains experience 102 a unimodal pattern of rainfall that varies in volume from north (drier) to south (wetter) due to the 103 primarily by habitat and microhabitat features. Distances between traps within trap lines were not 153 consistent though never exceeding 10 m. Additional details on placement of traps are provided in 154 Stanley et al. (2011) . Sites received five to seven consecutive days of trapping (detailed sampling 155 efforts for each site are provided in Table 2 ). Traps and buckets were checked every morning 156 (~0700 hrs) and afternoon (~1800 hrs). All traps (but not buckets) were baited and refreshed each 157 afternoon with a mixture of peanut butter and canned tuna. For each 24-hour period we utilized a 158 digital thermometer to record the minimum and maximum temperatures, and a rainfall gauge to 159 measure any precipitation (Supplementary Data SD1). Obtained sequences were aligned with both published, and our own unpublished data for the 165 confirmation of species identification. This was done by producing maximum likelihood tree by 166
FastTree (Price et al. 2009 ) for each genus, and visual exploration of phylogenetic affinities of 167 specimens from Simien Mts. (for specific references to each genus, see Table 1 ). All new 168 sequences were submitted to GenBank under accession numbers MN223586-MN223667 (see 169
Supplementary Data SD2). 170
Statistical analysis.-We use "trap-night", "bucket-night", and "sample-night" to clearly 171 enumerate the sampling effort. The term "trap-night"/"bucket-night" is defined as one set 172 trap/bucket for a 24-hour period, in this case 0700 to 0700 hours. "Sample-night" refers to the 173 combined sampling effort (of both traps and buckets) for the same period. We describe the 174 success rate of each method in terms of "trap success" and "bucket success", while "sample 175 success" refers to the combined success rate of both traps and buckets. The success rate for each technique is calculated by dividing the number of individuals caught in traps or buckets by the 177 number of trap-nights or bucket-nights, and multiplying by 100. Sample success is calculated by 178 dividing the overall number of individuals captured from both methods by the number of sample-179 nights. Additional details are provided in Stanley et al. (2014) . 180
To assess the sufficiency of our sampling efforts, we mapped species accumulation curves 181 and total capture abundances for each night of trapping at each site. The Shannon index ( ) was 182 used to measure species diversity, 183
Where ( is the proportion of the total sample at each site represented by species . Evenness 185 (EH), was then calculated by dividing for a given site from its maximum possible diversity 186 (Hmax=lnS), where S is the number of species observed. All statistical analyses were performed 187 using Microsoft Excel. 188 zones" when referencing these ranges in the text. 213 (Table 1) . The rodents were represented by seven genera comprising 11 species, and the shrews 217 by a single genus (Crocidura) with two species. Our total sampling effort was an accumulated 218 6,273 sample-nights (Table 2 ). In 4,700 trap-nights we captured 380 small mammals with a trap 219 success of 8.1%, 319 were rodents (6.8% trap success), and 61 were shrews (1.3% trap success). 220
The pitfall effort of 1,573 bucket-nights yielded 92 small mammals with an overall bucket 221 success of 5.8%, 30 were rodents (1.9% bucket success), and 62 were shrews (3.9% bucket 222 success). Crocidura baileyi (weight; X̅ = 10.7 g) was readily caught by various traps in all three of the elevations in which it was recorded. 
239
Rainfall was positively correlated with sampling success for shrews but not rodents 240 during the survey. At 2900 m the correlation was significant (p = 0.049) and most pronounced, that occurred exclusively at one site along the survey transect (Table 1) 
Elevation (m)
The total number of species recorded at each site was reached by the second day of 260 trapping except at 2900 m, where L. simensis was recorded on the fourth day. Thus, species 261 accumulation curves reached an asymptote for each site. (Fig. 4) . recorded at higher elevation zones in 1927 than they were in 2015. Details pertaining to field 280 methodology were mostly undocumented by the Abyssinian Expedition, including sampling 281 effort and trapping procedures. As a result, relative abundance data could not be generated. 
Crocidura sp. indet.
Arvicanthis abyssinicus 6 (-) 10 (-) 2 (32) (53) (Table 3) . For example, the Abyssinian Expedition collected A. abyssinicus across all 298 elevation zones sampled. Despite the majority of these individuals (89%; n = 16) being captured 299 from the lowest elevation zones (Afromontane forests and Afromontane/ericaceous heathland belt; 2000-3300 m) in 1927, we did not collect any in this range. We began collecting A. 301 abyssinicus in ericaceous heathlands (3300-3700 m; n = 32) and found them in even greater 302 abundance amongst the higher Afroalpine meadows (3700+ m; n = 53). We found a similar 303 pattern for O. typus and Stenocephalemys sp. "A"; both recorded across all three elevation zones 304 sampled by the 1927 Abyssinian Expedition. Otomys typus was absent from our trapping in the 305 Afromontane forest and Afromontane forest/ericaceous heathland zones (2000-3300 m) but was 306 found higher in the ericaceous heathland (3300-3700 m; n = 27) and Afroalpine meadows (3700+ 307 m; n = 8). We also found S. sp. "A" only in these two highest elevation zones where it exhibited a 308 notable increase in abundance amongst the high Afroalpine meadows (3700+ m; n = 48), more 309 than doubling in yield from the lower ericaceous heathlands (3300-3700; n = 19). The 310 distributional shift in S. albipes is again in the same direction. In 1927 it was found only in the 311 lowest Afromontane forest, while our recent survey found it abundant also in the Afromontane 312 forest/ericaceous heathland zone at 3250 m. Other species were less abundant, and it is therefore 313 difficult to make strong conclusions, but they also suggest similar distributional changes. In 2015, shrew with an overall appearance that conspicuously differentiates it from other members of the 382 genus in the region (total length, ca. 85 mm; tail length, ca. 35 mm; weight, ca. 3 g). Awaiting 383
proper integrative taxonomic analysis, analysis of cytochrome b sequences suggests it may 384 represent a sister taxon to C. bottegi (Lavrenchenko et al. 2009 ). In summary, SMNP can be 385 considered an extremely valuable core area of Ethiopian endemism while also representing the 386 best protected natural habitat in northern Ethiopia. Continued protection of SMNP will not only 387 safeguard these rare and endemic small mammals, but also provide a potential refuge for lower 388 elevation species responding to rising global temperatures. 389
The role of elevation: diversity and abundance.-Species richness was greatest at the 390 3250 m site, with eight rodent and two shrew species. This is consistent with a pattern of peak 391 species richness for non-volant small mammals at mid-elevations as has been reported by several substantially lower sample success of 1.3% (Table 2) . Park staff informed us that livestock no 422 longer grazed in the area of natural Afromontane forest in which we placed a portion of our traps 423 (33% of buckets and 50% of traplines), however, we believe our results may reflect the effects of 424 the former disturbance. Future surveys incorporating an alternate locality within this elevational 425 range would help confirm whether or not this is the case. 426
Although not initially included as one of our objectives for the study, we found a 427 correlation between elevation and average weight among congeners. For each of the five genera 428 given our results it would be interesting to see whether or not other similar events are specific to 468 tiny shrews which may share a more 'fragile' ecology because of their size. 469
Conclusion.-This year (2019) marks the 50 th Anniversary of SMNP. Since its 470 establishment, the park has faced constant pressure from human activity in the region, such as 471 livestock grazing, wood harvesting, and military conflict. At the same time, the climate has 472 warmed by 1.5° C (Jacob et al. 2017 ). As increasing rates of global warming continues, many 473 lower elevation species may track suitable habitats as they shift to higher elevations. There is still 474 much to be learned about how small mammal communities are responding to climate change, and 475 montane ecosystems such as SMNP provide a practical means to study these biotic variations 476 along elevational gradients over time. Only by understanding these systems can we develop 477 effective conservation strategies to defend against any future ecological consequences of climate 478 change in these areas of high endemism inherently prone to species loss. Therefore, as Ethiopia's 479 remarkable endowment of endemic mammalian biota continues to be described and documented, 480 so does the call for continued research and conservation. 
